Delivering the right message: Challenges and opportunities in lipid nanoparticles-mediated modified mRNA therapeutics-An innate immune system standpoint.
mRNA molecules hold tremendous potential as a tool for gene therapy of a wide range of diseases. However, the main hurdle in implementation of mRNA for therapeutics, the systemic delivery of mRNA molecules to target cells, remains a challenge. A feasible solution for this challenge relies in the rapidly evolving field of nucleic acid-loaded nanocarriers and specifically in the established family of lipid-based nanoparticles (LNPs). Herein, we will discuss the main factors, which determine the fate of modified mRNA (mmRNA)-loaded LNPs in-vivo, and will focus on their interactions with the innate immune system as a main consideration in the design of lipid-based mmRNA delivery platforms.